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1. Experimental procedure for the synthesis of 1-(4-hydroxy-2,3,6-trimethylbenzyl)pyrrolidin-2-one 6

A solution of the 2,3,5-trimethylphenol (1.36 g, 0.01 mol), 1-(hydroxymethyl)pyrrolidone-2 (1.15 g, 0.01 mol) in acetic acid (15 mL) was saturated with HCl gas for 15 minutes at room temperature. The mixture was left overnight and then refluxed for 48 h. The resulting solution was poured into 50 ml of water, neutralized with sodium bicarbonate and extracted with toluene (3x30 ml). The organic layer was dried over calcined magnesium sulfate, and the volatiles were removed in vacuum. The residue was allowed to crystallize under hexane, and the product was recrystallized from toluene/cyclohexane (2:1).
White powder was obtained with m.p. 163–165°C (yield 64%).



















2. NMR spectra of the target compounds 3-8
1-(4-hydroxy-2,5-dimethylbenzyl)pyrrolidin-2-one (3)
1H-NMR (300 MHz, CDCl3)
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1-(4-hydroxy-2,5-dimethylbenzyl)pyrrolidin-2-one (3)
13C-NMR (75 MHz, CDCl3)
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1-(4-hydroxy-2,5-dimethylbenzyl)piperidin-2-one (4)
1H-NMR (300 MHz, CDCl3)
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1-(4-hydroxy-2,5-dimethylbenzyl)piperidin-2-one (4)
13C-NMR (75 MHz, CDCl3)
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1-(4-hydroxy-2,5-dimethylbenzyl)azepan-2-one (5)
1H-NMR (300 MHz, CDCl3)
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1-(4-hydroxy-2,5-dimethylbenzyl)azepan-2-one (5)
13C-NMR (75 MHz, CDCl3)
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1-(4-hydroxy-2,3,6-trimethylbenzyl)pyrrolidin-2-one (6)
1H-NMR (600 MHz, CDCl3)
Product isolated from the reaction in chloroform
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1-(4-hydroxy-2,3,6-trimethylbenzyl)pyrrolidin-2-one (6)
13C-NMR (150 MHz, CDCl3)
Product isolated from the reaction in chloroform
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1-(4-hydroxy-2,3,6-trimethylbenzyl)pyrrolidin-2-one (6)
1H-1H NMR (COSY) (600 MHz, CDCl3)
Product isolated from the reaction in chloroform
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1-(4-hydroxy-2,3,6-trimethylbenzyl)pyrrolidin-2-one (6)
1H-NMR (600 MHz, CDCl3)
Product isolated from the reaction in acetic acid
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1-(4-hydroxy-2,3,6-trimethylbenzyl)pyrrolidin-2-one (6)
13C-NMR (150 MHz, CDCl3)
Product isolated from the reaction in acetic acid
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1-(4-hydroxy-2,3,6-trimethylbenzyl)piperidin-2-one (7)
1H-NMR (300 MHz, CDCl3)
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1-(4-hydroxy-2,3,6-trimethylbenzyl)piperidin-2-one (7)
13C-NMR (75 MHz, CDCl3)
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1-(4-hydroxy-2,3,6-trimethylbenzyl)azepan-2-one (8)
1H-NMR (300 MHz, CDCl3)
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1-(4-hydroxy-2,3,6-trimethylbenzyl)azepan-2-one (8)
13C-NMR (75 MHz, CDCl3)
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3. Experimental and calculated 1H and 13C chemical shifts (ppm) for considered compounds 3-8
[bookmark: _GoBack]Theoretical shifts were obtained by DFT calculation (B3LYP/6-311+G(2d, p)). Optimizations were carried out in gas-phase, NMR calculations with SMD model (chloroform).
Shifts of the protons of phenolic hydroxyl group are not considered.
MAD = mean absolute deviation;
RMS = root-mean-square deviation.
1-(4-hydroxy-2,5-dimethylbenzyl)pyrrolidin-2-one (3)
	H-group
	δ 1H, ppm
	C-group
	δ 13C, ppm

	
	calculated
	experimental
	
	calculated
	experimental

	4-CH2 in lactam
	1.82
	1.98
	Ar-CH3 at position 2
	15.76
	15.52

	Ar-CH3 at position 2
	2.12
	2.21
	Ar-CH3 at position 5
	18.03
	18.91

	Ar-CH3 at position 5
	2.07
	2.21
	4-CH2 in lactam
	19.58
	17.66

	3-CH2 in lactam
	2.19
	2.49
	3-CH2 in lactam
	32.32
	31.21

	5-CH2 in lactam
	2.93
	3.22
	5-CH2 in lactam
	46.36
	46.65

	ArCH2N
	4.23
	4.41
	ArCH2N
	44.97
	44.47

	Ar-H at position 6
	6.42
	6.71
	(1-C in phenyl ring)
	153.99
	154.44

	Ar-H at position 3
	6.82
	6.90
	(2-C in phenyl ring)
	121.23
	121.66

	MAD
	0.19
	(3-C in phenyl ring)
	131.64
	132.34

	RMS
	0.21
	(4-C in phenyl ring)
	127.19
	124.83

	
	
	(5-C in phenyl ring)
	137.51
	135.40

	
	
	(6-C in phenyl ring)
	112.81
	117.10

	
	
	C=O
	170.81
	175.05

	
	
	MAD
	1.50

	
	
	RMS
	2.03




1-(4-hydroxy-2,5-dimethylbenzyl)piperidin-2-one (4)
	H-group
	δ 1H, ppm
	C-group
	δ 13C, ppm

	
	calculated
	experimental
	
	calculated
	experimental

	4-CH2 in lactam
	1.73
	1.77
	Ar-CH3 at position 2
	15.84
	15.59

	Ar-CH3 at position 2
	2.11
	2.17
	Ar-CH3 at position 5
	19.15
	19.00

	Ar-CH3 at position 5
	2.20
	2.19
	4-CH2 in lactam
	23.87
	21.18

	3-CH2 in lactam
	2.29
	2.49
	3-CH2 in lactam
	34.16
	32.26

	5-CH2 in lactam
	1.58
	1.77
	5-CH2 in lactam
	25.17
	23.05

	6-CH2 in lactam
	2.99
	3.10
	6-CH2 in lactam
	46.06
	47.53

	ArCH2N
	4.36
	4.57
	ArCH2N
	42.47
	46.57

	Ar-H at position 6
	6.29
	6.67
	(1-C in phenyl ring)
	153.21
	154.22

	Ar-H at position 3
	6.85
	6.84
	(2-C in phenyl ring)
	122.82
	121.48

	MAD
	0.13
	(3-C in phenyl ring)
	130.17
	131.91

	RMS
	0.18
	(4-C in phenyl ring)
	129.42
	125.28

	
	
	(5-C in phenyl ring)
	135.89
	135.39

	
	
	(6-C in phenyl ring)
	111.76
	117.13

	
	
	C=O
	167.11
	170.17

	
	
	MAD
	2.13

	
	
	RMS
	2.61










1-(4-hydroxy-2,5-dimethylbenzyl)azepan-2-one (5)
	H-group
	δ 1H, ppm
	C-group
	δ 13C, ppm

	
	calculated
	experimental
	
	calculated
	experimental

	4-CH2 in lactam
	1.83
	1.69
	Ar-CH3 at position 2
	15,79
	15.57

	Ar-CH3 at position 2
	2.15
	2.19
	Ar-CH3 at position 5
	18,99
	19.02

	Ar-CH3 at position 5
	2.23
	2.19
	4-CH2 in lactam
	21,81
	23.40

	3-CH2 in lactam
	2.55
	2.62
	3-CH2 in lactam
	39,15
	37.11

	5-CH2 in lactam
	1.62
	1.42
	5-CH2 in lactam
	28,13
	27.70

	6-CH2 in lactam
	1.66
	1.69
	6-CH2 in lactam
	31,59
	29.91

	7-CH2 in lactam
	3.24
	3.24
	7-CH2 in lactam
	55,36
	48.23

	ArCH2N
	4.02
	4.53
	ArCH2N
	52,58
	47.58

	Ar-H at position 6
	6.40
	6.67
	(1-C in phenyl ring)
	154,53
	154.21

	Ar-H at position 3
	6.82
	6.85
	(2-C in phenyl ring)
	119,87
	121.42

	MAD
	0.13
	(3-C in phenyl ring)
	131,28
	132.37

	RMS
	0.20
	(4-C in phenyl ring)
	129,87
	125.81

	
	
	(5-C in phenyl ring)
	138,57
	135.50

	
	
	(6-C in phenyl ring)
	113,87
	117.19

	
	
	C=O
	187,94
	176.18

	
	
	MAD
	2.89

	
	
	RMS
	4.19









1-(4-hydroxy-2,3,6-trimethylbenzyl)pyrrolidin-2-one (6)
	H-group
	δ 1H, ppm
	C-group
	δ 13C, ppm

	
	calculated
	experimental
	
	calculated
	experimental

	4-CH2 in lactam
	1.72
	1.92
	Ar-CH3 at position 2
	10.67
	12.00

	Ar-CH3 at position 2
	2.10
	2.17
	Ar-CH3 at position 5
	20.04
	20.21

	Ar-CH3 at position 3
	2.21
	2.22
	Ar-CH3 at position 3
	15.28
	16.05

	Ar-CH3 at position 5
	2.12
	2.27
	4-CH2 in lactam
	20.08
	17.85

	3-CH2 in lactam
	2.19
	2.47
	3-CH2 in lactam
	32.88
	31.22

	5-CH2 in lactam
	3.07
	3.09
	5-CH2 in lactam
	46.11
	45.78

	ArCH2N
	4.31
	4.54
	ArCH2N
	39.44
	40.79

	Ar-H at position 6
	6.34
	6.59
	(1-C in phenyl ring)
	152.45
	153.57

	MAD
	0.15
	(2-C in phenyl ring)
	119.84
	120.92

	
	
	(3-C in phenyl ring)
	140.11
	138.08

	RMS
	0.18
	(4-C in phenyl ring)
	124.99
	123.62

	
	
	(5-C in phenyl ring)
	138.02
	135.76

	
	
	(6-C in phenyl ring)
	111.56
	114.76

	
	
	C=O
	172.19
	174.69

	
	
	MAD
	1.53

	
	
	RMS
	1.73










1-(4-hydroxy-2,3,6-trimethylbenzyl)pyrrolidin-2-one (6*)
Calculated NMR spectra in case of hypothetical ortho-substitution
	H-group
	δ 1H, ppm
	C-group
	δ 13C, ppm

	
	calculated
	experimental
	
	calculated
	experimental

	4-CH2 in lactam
	1.94
	1.92
	Ar-CH3 at position 2
	9.83
	12.00

	Ar-CH3 at position 2
	2.05
	2.17
	Ar-CH3 at position 5
	20.05
	20.21

	Ar-CH3 at position 3
	2.23
	2.22
	Ar-CH3 at position 3
	20.67
	16.05

	Ar-CH3 at position 5
	2.13
	2.27
	4-CH2 in lactam
	20.89
	17.85

	3-CH2 in lactam
	2.07
	2.47
	3-CH2 in lactam
	32.97
	31.22

	5-CH2 in lactam
	3.56
	3.09
	5-CH2 in lactam
	50.46
	45.78

	ArCH2N
	4.25
	4.54
	ArCH2N
	39.99
	40.79

	Ar-H at position 6
	6.46
	6.59
	(1-C in phenyl ring)
	154.03
	153.57

	MAD
	0.20
	(2-C in phenyl ring)
	120.098
	120.92

	
	
	(3-C in phenyl ring)
	135.52
	138.08

	RMS
	0.25
	(4-C in phenyl ring)
	121.39
	123.62

	
	
	(5-C in phenyl ring)
	135.12
	135.76

	
	
	(6-C in phenyl ring)
	117.44
	114.76

	
	
	C=O
	172.08
	174.69

	
	
	MAD
	2.11

	
	
	RMS
	2.51









1-(4-hydroxy-2,3,6-trimethylbenzyl)piperidin-2-one (7)
	H-group
	δ 1H, ppm
	C-group
	δ 13C, ppm

	
	calculated
	experimental
	
	calculated
	experimental

	4-CH2 in lactam
	1.71
	1.61–1.83
	Ar-CH3 at position 2
	10.89
	11.99

	Ar-CH3 at position 2
	2.09
	2.17
	Ar-CH3 at position 5
	20.88
	20.33

	Ar-CH3 at position 3
	2.04
	2.17
	Ar-CH3 at position 3
	15.53
	16.05

	Ar-CH3 at position 5
	2.25
	2.23
	4-CH2 in lactam
	24.11
	21.17

	3-CH2 in lactam
	2.93
	2.46
	3-CH2 in lactam
	33.94
	32.39

	5-CH2 in lactam
	1.53
	1.61–1.83
	5-CH2 in lactam
	25.03
	23.18

	6-CH2 in lactam
	2.24
	2.89
	6-CH2 in lactam
	45.15
	44.59

	ArCH2N
	4.51
	4.73
	ArCH2N
	41.57
	43.33

	Ar-H at position 6
	6.19
	6.58
	(1-C in phenyl ring)
	152.04
	153.39

	MAD
	0.18
	(2-C in phenyl ring)
	121.07
	120.84

	
	
	(3-C in phenyl ring)
	141.41
	138.08

	RMS
	0.14
	(4-C in phenyl ring)
	126.11
	124.08

	
	
	(5-C in phenyl ring)
	137.66
	136.18

	
	
	(6-C in phenyl ring)
	109.65
	114.76

	
	
	C=O
	166.58
	169.88

	
	
	MAD
	1.81

	
	
	RMS
	2.20









1-(4-hydroxy-2,3,6-trimethylbenzyl)azepan-2-one (8)
	H-group
	δ 1H, ppm
	C-group
	δ 13C, ppm

	
	calculated
	experimental
	
	calculated
	experimental

	4-CH2 in lactam
	1.79
	1.67
	Ar-CH3 at position 2
	11.25
	12.06

	Ar-CH3 at position 2
	2.09
	2.16
	Ar-CH3 at position 5
	20.58
	20.32

	Ar-CH3 at position 3
	2.02
	2.18
	Ar-CH3 at position 3
	16.48
	16.05

	Ar-CH3 at position 5
	2.28
	2.23
	4-CH2 in lactam
	22.12
	23.42

	3-CH2 in lactam
	2.77
	2.59
	3-CH2 in lactam
	37.79
	16.16

	5-CH2 in lactam
	1.63
	1.33
	5-CH2 in lactam
	27.59
	27.85

	6-CH2 in lactam
	1.73
	1.67
	6-CH2 in lactam
	30.76
	29.94

	7-CH2 in lactam
	2.84
	3.02
	7-CH2 in lactam
	47.94
	45.36

	ArCH2N
	4.13
	4.66
	ArCH2N
	44.35
	43.55

	Ar-H at position 6
	6.19
	6.61
	(1-C in phenyl ring)
	152.44
	153.71

	MAD
	0.21
	(2-C in phenyl ring)
	121.65
	123.00

	
	
	(3-C in phenyl ring)
	141.11
	138.39

	RMS
	0.26
	(4-C in phenyl ring)
	127.22
	124.22

	
	
	(5-C in phenyl ring)
	135.66
	136.05

	
	
	(6-C in phenyl ring)
	110.14
	114.84

	
	
	C=O
	186.49
	176.14

	
	
	MAD
	1.92

	
	
	RMS
	3.15
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